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But before the question of why an illusion is perceived can be addressed, we must have a physical description of the image, which is not always straightforward. After all, what is the physical description of a stick that is partially immersed in water? It is straight if the stick itself is measured, but not if a photograph is taken of it.
For this reason (among others) psychologists make a distinction between the distal (or physical) stimulus and the proximal stimulus (its projection onto the retina). An illusion occurs when there is a mismatch between the proximal stimulus and perception.
The distinction between distal and proximal stimuli can be appreciated with the image of black and white concentric circles below. The distal stimulus is circular and stable, but its projection onto the retina is distorted and dynamic. Spokes appear to radiate from the centre and to rotate; they are probably a consequence of slight astigmatic changes in the curvature of the lens, because they are reduced when viewed through a pinhole, they have similar temporal dynamics to measured fluctuations in the curvature of the lens, and they do not occur in those who have no crystalline lens (aphakia). Aphakic individuals lacking a lens in one eye see such patterns as stable using that eye, but see it with radiating spokes using the eye that has a lens.
In addition, viewing the pattern from a distance will reveal a portrait of Jan Evangelista Purkinje, who first described the radiating spokes phenomenon in 1825. The portrait is carried by low spatial frequency variations in the pattern, which correspond to the coarse grain over the whole pattern; these are normally inhibited by the higher spatial frequencies (the fine grain of the thin lines) when the pattern is close to the eye. When viewed from a distance, the high spatial frequency content (thin lines) is not sharply resolved and the low spatial frequency pattern emerges.
Purkinje also demonstrated similar effects with radiating lines (see coloured image above). Highcontrast coloured or black and white radiating lines are also visually dynamic -they appear to move.
The motion consists of shimmering points which are perpendicular to the lines of the distal stimulus. Thus, with a radiating pattern they are circular, and can be seen more readily within the orange annuli. If a white surface is observed following fixation on the pattern for around 30 seconds then scintillating dots will seem to be streaming in a direction orthogonal to the previously presented lines.
Regular geometrical patterns produce a range of visual effects; some are based on the optics of the eye (like the spokes) and others (such as the scintillations) could be caused by visual processing in the brain. For example, Purkinje's radiating lines illusion has been examined with the aid of neural imaging. Positron emission tomography (PET) scans indicate that a pattern of radiating lines causes the blood flow in V5 -the area of the brain that is involved in motion processing -to increase. Alternative interpretations, however, relate to eye movement instabilities during fixation. It is likely that several phenomena are induced by these patterns, with a different explanation for each one.
When we know that an image is distorted before it reaches the retina -that the proximal stimulus differs from the distal stimulus -we consider that we have some interpretation of the illusion. Thus, the bent-stick distortion is due to differential refraction through air and water. But in general, explanations for the illusion are sought in higher levels of visual processing. Such illusions might provide an index of neural function, which I have called a 'neuro-sign'. [3, 4] . Sensitivity of S. aureus to mupirocin use in vitro occurs at a minimal inhibitory concentration (MIC) range of 0.12 to 1.0 mg/L [5, 6] . Moderate mupirocin resistance in S. aureus, broadly defined as an MIC range of 8 to 256 mg/L, appears to be mediated by different single amino-acid substitutions in IRS, either within or near an ATP-binding motif with the consensus amino-acid sequence KMSKS (in the single amino-acid code) [7] . First observed clinically in the late 1980s, this level of resistance has little impact on the topical use of mupirocin.
In the early 1990s, much higher levels of mupirocin resistance in S. aureus appeared in some clinical settings, where estimated MICs exceed 512 mg/L [5] . Highly resistant strains have a second copy of the IRS gene (IRS-HR), located on an extrachromosomal plasmid [8] , the product of which is highly divergent (34% amino-acid identity) from those of sensitive or moderately resistant IRS genes (IRS-S/MR) [9, 10] . More recently, another Gram-positive bacterium, Mycobacterium tuberculosis, was shown to be highly resistant to mupirocin, and the product of its chromosome-located IRS gene had higher sequence similarity to S. aureus IRS-HR proteins than IRS-S/MR proteins [11] .
Using the S. aureus IRS-HR sequence as a probe against public databases [12], we discovered four more bacterial IRS-HR-type genes. Phylogenetic analyses (Figure 1) show that all six bacterial IRS-HR proteins cluster significantly with eukaryotic IRS proteins that are also highly resistant to mupirocin [3, 4] . The present IRS tree contradicts an earlier phylogeny, which showed the Bacteria, Archaea and Eucarya as separate monophyletic groups, with the latter two being sister groups [13] . We suggest that bacterial IRS-HR genes originated from eukaryotes through a horizontal gene transfer that occurred after the Eucarya and Archaea separated. A eukaryotic origin of bacterial IRS-HR genes is also supported by an insertion with the consensus sequence HYPFE, which is shared with eukaryotic IRS proteins but not bacterial IRS-S/MR proteins (Figure 2 ). Amino-acid compositions are significantly different between the IRS-HR and IRS-S/MR proteins of S. aureus (data not shown), further suggesting that the two genes originated from different organisms. A similar gene transfer has been suggested for glutaminyl-tRNA synthetases, for which certain proteobacteria have a eukaryote-like gene [14, 15] .
The deep phylogenetic position of bacterial IRS-HR proteins relative to eukaryotic IRS proteins suggests that a recent transfer of the
